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(54) EQUIPMENT AND METHOD FOR SPIN CLEANING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To always wet the whole region of a substrate 
at the time of scanning with a nozzle, and make a new cleaning liquid supply 
system and a complex moving system unnecessary, by arranging a bar 
stretched from a rotating shaft and a plurality of nozzles on a line making 
the bar a normal or on a circular arc. 

SOLUTION: This spin cleaning equipment is provided with a means holding 
rotatably a substrate 1 to be cleaned in a cleaning tank, and nozzles 4 
supplying cleaning liquid which have vibrators 3 applying vibration of 
ultrasonic wave or the like to the cleaning liquid. A bar stretched from a 
rotating shaft 2 and a plurality of the nozzles 4 are arranged on a line 
making the bar 3 a normal. In another case, a rectilinear bracket 8 is fixed 
to the bar 3, and a plurality of nozzles are installed on the fixed bracket 8. 
The bar 3 holding the nozzles 4 via the bracket 8 scans, and the whole 
region of the substrate 1 is directly irradiated with the cleaning liquid. While 
vibration is applied to the cleaning liquid with an ultrasonic vibration 
element 9 in each of the nozzles 4, the cleaning liquid is supplied to the 
substrate 1. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The spin washing station characterized by having had a means to hold the substrate which should be washed in a 
cleaning tank pivotable, and the nozzle which supplies a penetrant remover, and having located two or more nozzles in a line on 
the straight line which makes a normal the bar lengthened from the revolving shaft, and this bar in a spin washing station with the 
nozzle in which the trembler which gives the oscillation of a supersonic wave etc. to this penetrant remover is prepared thru/or 
radii. 

[Claim 2] The spin washing approach characterized by irradiating directly the penetrant remover by which the oscillation was 
given to the substrate whole region in the spin washing station according to claim 1 when only the nozzle pitch between two or 
more nozzles scanned a nozzle. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a spin washing station and the spin washing approach, and relates to the spin 
washing station and the spin washing approach for washing the substrate for device creation (a SHIRIKO wafer and glass) in the 
process which creates a semiconductor device, a liquid crystal display device, etc. in a detail more. 
[0002] 

[Background of the Invention] level submicron in the semiconductor device formed on a semi-conductor substrate — 
densification — it is made detailed, in order to attain densification — the front face of a substrate — the super-high one — it 
must be maintained at the pure condition. That is, the organic substance, a metal, various particle, and an oxide (oxide film) must 
be removed from the substrate whole region. Therefore, substrate washing is performed. 

[0003] While carrying the base of one sheet in a pivotable holder and rotating a substrate from the batch type washing station 
which washes by dipping two or more substrates which were the mainstream conventionally with diameter[ of macrostomia ]- 
izing of a substrate in the cleaning tank which stored the penetrant remover, changeover to the single-wafer-processing spin 
washing station which hangs down a penetrant remover from a top is achieved. 

[0004] The former occupies a large area for two or more sheet processing, and also enlarges equipment further with diameter[ of 
macrostomia ]-izing of a substrate. There is also much amount of the pure water used used for a rinse. Equipment area is small 
and the latter can reduce the amount of the pure water used substantially. The latter is desirable also from the layout of a clean 
room, and the burden to a utility. 

[0005] It is common to use the sonicator of the nozzle mold supplied to a substrate, giving an oscillation with a frequency of 
800kHz - 2MHz to a penetrant remover in the case of a spin washing station. It is indispensable to irradiate a supersonic wave in 
substrate washing for particle clearance, and to pull apart a particle from on a substrate by the oscillation. A nozzle mold 
sonicator has a small area of a liquid exhaust nozzle. 

[0006] It is indispensable to particle clearance to make the penetrant remover to which the oscillation was given act on a 
substrate. The particle clearance capacity by the penetrant remover to which the oscillation was given has several cm breadth 
centering on the dropping point. If two or more nozzles are arranged and spin washing is performed on this substrate, a nozzle is 
not scanned but a particle can also remove **. 

[0007] However, uniform processing cannot be carried out. Moreover, the oscillation from the adjacent nozzle negates each 
other, and a particle may remain in the shape of stripes. In order to perform uniform processing ail over a substrate, it is 
important to irradiate directly the penetrant remover to which the oscillation was given throughout a substrate. Therefore, a 
nozzle must be scanned. 

[0008] drawing 6 — ** — in order to scan the substrate whole region, long time amount is required of a single nozzle. This will 
become still more remarkable if diameter-ization of macrostomia of a substrate progresses. 

[0009] There is no compaction of time amount remarkable in the bar and parallel holding a nozzle as for arrangement ( drawing 
7 ) which put two or more nozzles in order. In common, when a nozzle is scanned to these, there is a difficulty that a substrate 
core gets dry in them. Adhesion of a particle and the superfluous reaction of a penetrant remover and a substrate must set that 
the washing substrate whole region gets dry in wet process, and it must avoid. 

[0010] In order to prevent it, it is necessary to prepare the nozzle which always supplies liquid to a core ( drawing 8 ). However, a 
new device, and a penetrant remover supply system and the system holding it are specifically needed. Moreover, since he wants 
to supply a penetrant remover to both cores, it is each other interwoven with. Moreover, it is not desirable that a substrate top 
face has much a body, especially moving part especially in a washing station. 

[0011] Although the substrate whole region will not get dry if a nozzle is scanned to the bar and parallel which were delayed from 
the revolving shaft, a revolution and the complicated movable system which can carry out parallel scanning are required ( drawing 
9 ). In this case, the space at the time of lengthening a bar is needed, equipment area becomes large, and it is not desirable. This 
invention aims at offering the spin washing approach and spin washing station which irradiate directly the penetrant remover by 
which the oscillation was given to the substrate whole region. 
[0012] 

[Problem(s) to be Solved by the Invention] Since the substrate whole region has always got wet when scanning a nozzle, this 
invention makes it a technical problem to offer the spin washing station and the spin washing approach which do not need a new 
penetrant remover supply system and do not need a complicated movable system, either. 
[0013] 

[Means for Solving the Problem] The spin washing station of this invention is characterized by having had a means to hold the 
substrate which should be washed in a cleaning tank pivotable, and the nozzle which supplies a penetrant remover, and having 
located two or more nozzles in a line on the straight line which makes a normal the bar lengthened from the revolving shaft, and 
this bar in a spin washing station with the nozzle in which the trembler which gives the oscillation of a supersonic wave etc. to 
this penetrant remover is prepared thru/or radii. 

[0014] A means to hold the substrate which should wash the spin washing approach of this invention in a cleaning tank pivotable, 
The bar lengthened from **** and a revolving shaft in the nozzle in which the trembler which has the nozzle which supplies a 
penetrant remover and gives the oscillation of a supersonic wave etc. to this penetrant remover is prepared, In the spin washing 
station with which two or more nozzles are located in a line on the straight line which makes this bar a normal thru/or the circle, 
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when only the nozzle pitch between two or more nozzles scans a nozzle, it is characterized by irradiating directly the penetrant 

remover by which the oscillation was given to the substrate whole region. 

[0015] 

[Embodiment of the Invention] (Example 1 of a gestalt) The operation gestalt of this invention is shown in drawing 1 , drawing 2 , 
and drawing 3 . 

[0016] It had a means (not shown) to hold the substrate 1 which should be washed to a cleaning tank (not shown) pivotable with 
this gestalt, and the nozzle 4 which supplies a penetrant remover, and two or more nozzles 4 are located in a line with the 
straight line which makes a normal the bar 3 lengthened from the revolving shaft 2, and a bar 3 in the spin washing station with 
the nozzle 4 in which the vibrator 3 which gives the oscillation of a supersonic wave etc. to a penetrant remover is formed. In the 
example shown in drawing 1 and drawing 2 , the straight-line-like bracket 8 is fixed to a bar 3, and two or more nozzles are 
attached in the bracket 8. 

[0017] It explains to a detail from the following. First, a glass substrate, a square quartz substrate, or a square circular silicon 
wafer etc. is fixed on the substrate electrode holder in a cleaning tank. 

[0018] If needed, the inside of a cleaning tank is decompressed, high grade nitrogen is supplied, and the inside of a tub is purged. 
A substrate 1 is rotated and a penetrant remover is injected from a nozzle 4. The rotational speed at this time is 500 - 1500rpm 
preferably. 

[0019] Penetrant remover supply is carried out at a substrate 4, giving an oscillation with a frequency of 2MHz to a penetrant 
remover from 800kHz by the supersonic vibration component 9 prepared in each nozzle 4. The bar 3 which holds a nozzle 4 
through a bracket 8 is scanned, and a penetrant remover is directly irradiated throughout substrate 1. Under the present 
circumstances, only pitch [ of nozzle 4 comrades ] I should perform the amount of scans (namely, movement magnitude of a bar 
3). As for the amount of supply of a penetrant remover, it is desirable to consider as a part for 600-1500 cc/. 
[0020] As a penetrant remover used for this invention, at least one chosen from pure water, ultrapure water, ozone addition 
ultrapure water, a hydrofluoric acid, hydrogen peroxide solution, ammonium hydroxide, a sulfuric acid, a hydrochloric acid, 
isopropyl alcohol, etc. and at least two mixed liquor chosen from these are mentioned. 

[0021] Moreover, the washing process by some penetrant removers may be carried out to time series. The substrate which 
washed desiccation nitrogen if needed is made to dry a blasting substrate. 

[0022] As a penetrant remover used for this invention, there is mixed liquor of the pure water which added ozone, fluoric acid 
and hydrogen peroxide solution, and pure water etc. 

[0023] It is good to prepare ozone addition pure water, fluoric acid, hydrogen peroxide solution, a surfactant, and pure water, and 
to enable it to perform the washing process in ozone addition pure water, the washing process in fluoric acid, hydrogen peroxide 
solution, and the pure water containing a surfactant, the washing process in ozone addition pure water, the washing process in 
dilution fluoric acid, and the washing process in pure water one by one more preferably. Even if this washing approach is a room 
temperature, it is effective and it is not necessary to heat it before and after 100 degrees C like the conventional RCA washing. 
[0024] (Example 2 of a gestalt) Other operation gestalten are shown in drawing 4 . Although the bracket 8 shown in drawing 1 
used the straight-line-like thing, the bracket on radii was used in this example. A circle, an ellipse, a hyperbola, and a parabola 
are included in radii here. Other points are the same as that of the example 1 of a gestalt. 

[0025] (Example 3 of a gestalt) Other examples of a gestalt are shown in drawing 5 . Although the example shown in drawing 4 
was the configuration of radii where a bracket 8 had the core in a revolving- shaft 2 side, it is a configuration of radii which has 
the core in a revolving shaft 2 and an opposite hand in this example. Other points are the same as that of the example 1 of a 
gestalt. 
[0026] 

[Example] It is the example which washed the silicon wafer of 8 inch size in this example using the spin washing station shown in 
drawing 1 . 

[0027] Washing was performed by the spin cleaning method. The substrate whole region was polluted with the alumina particle. 
[0028] Washing by the ultrapure water which contains HF, and 0.5%H2O2 and a 50 ppm surfactant 0.5% was performed for 32 
seconds for 24 seconds for 16 seconds for 8 seconds, giving an oscillation with a frequency of 1.5MHz for this silicon substrate. 
The penetrant remover which scanned the nozzle then and was able to give the oscillation throughout the substrate was 
irradiated directly. Then, the rinse by ultrapure water was performed for 16 seconds. 

[0029] As a conventional example 1, when the nozzle of the gestalt of drawing 1 was scanned, it carried out by the case where 
the nozzle of the gestalt of drawing 6 is used, as an example. 

[0030] The rotational frequency at this time was 1000rpm. The particulate number on the substrate after washing is measured 

with a surface dust-particle-inspection machine, and the result of having calculated the particle elimination factor is shown in a 

table 1. The diameter of an assessment particle is 0.20 micrometers or more. 

[0031] 

[A table 1] 















78.6 


89.3 


95.3 


99.8 




92.4 


99.8 


99.9 


99.8 



In the conventional example, the longtime amount as long as 32 seconds is required for sufficient clearance. In the example, it 

was removable enough by 16 seconds. 

[0032] 

[Effect of the Invention] The effectiveness of this invention is as follows. Washing time amount is earlier than the case where the 
nozzle of ** single is scanned compared with equivalent washing capacity using other nozzles. 
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** Unlike the case where prepared a single nozzle and two or more nozzles in a bar and parallel, and they are scanned, a 
substrate core does not get dry. 

[0033] ** It is not necessary to newly prepare a penetrant remover supply system for a substrate core not to get dry and the 
system holding it. 

** Since a substrate core does not get dry, it is not necessary to prepare a complicated movable system. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the condition of having carried out the revolution scan of two or more nozzles located in a 
line on the bar which was applied to the gestalt 1 of operation of this invention, and was lengthened from the revolving shaft, and 
the right-angled straight line. 

[Drawing 2] It is the perspective view showing the condition that the penetrant remover has spouted from two or more ultrasonic 
jet nozzles. 

[Drawing 3] It is the perspective view of an ultrasonic jet nozzle. 

[Drawing 4] It is the top view showing the condition of having carried out the revolution scan of two or more nozzles located in a 
line on the radii which start the example 2 of a gestalt of operation of this invention, and have a core in a revolving-shaft side. 
[Drawing 5] It is the top view showing the condition of having carried out the revolution scan of two or more nozzles located in a 
line on the radii which start the example 3 of a gestalt of operation of this invention, and have a core in a revolving shaft and an 
opposite hand. 

[Drawing 6] It is the top view showing the condition of having started the conventional example and having carried out the 
revolution scan of the single nozzle. 

[Drawing 7] It is the top view showing the condition of having carried out the revolution scan of the bar which was applied to the 
conventional example and extended from the revolving shaft, and the nozzle prepared in parallel. [ two or more ] 
[Drawing 8] It is the top view showing the condition that the device for starting the conventional example and always supplying a 
penetrant remover centering on a substrate is attached. 

[Drawing 9] It is the top view showing the condition of having carried out parallel scanning of the bar which was applied to the 
conventional example and extended from the revolving shaft, and the nozzle prepared in parallel. [ two or more ] 
[Description of Notations] 

1 Washed Substrate, 

2 Revolving Shaft for Scanning, 

3 Bar Holding Nozzle. 

4 Nozzle, 

5 Piping for Always Hanging Down Penetrant Remover centering on Substrate, 

6 Bar Holding Piping, 

7 Base Holding Bar, 

8 Bracket Which Attaches Nozzle, 

9 Supersonic vibration component. 



[Translation done.] 
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